Background: If we can learn how to increase preparedness before the death of a loved one, we can possibly decrease the next-of-kin's long-term morbidity.
introduction
Lack of forewarning before a loved one's death can add to the psychological trauma and increase the risk of long-term psychological morbidity in bereavement [1] [2] [3] [4] [5] . Short awareness time (being aware of a loved one's impending death for £24 h before death) has been shown to increase a long-term risk of depression and anxiety for widows [3] and long-term risk of depression in bereaved fathers 4-9 years after the death of a child to cancer [4] . Furthermore, in a population-based study of 907 men who had lost a wife to cancer, we found that low degree of preparedness before wife's death increases the risk for psychological and physical morbidity for younger widowers (A. Hauksdó ttir, U. Valdimarsdó ttir, C. J. Fürst et al., unpublished data).
While it is recognized that increased preparedness before the death of a loved one decreases the risk of long-term morbidity, the factors that might enhance preparedness, other than clearcut information from health care professionals [3, 4] , are largely unknown. The aim of this population-based study was to identify factors predicting a husband's preparedness for his wife's death to cancer, focusing on factors that health care professionals might influence.
methods population
Each Swedish citizen has a unique civil registration number and in a population-based registry, a wife's civil registration number is linked to her husband's. In other registries, one can use the husband's civil registration number to find his current address. We utilized these nationwide registries in our study.
According to the Swedish Cause of Death Registry, 3473 women died due to cancer in the breast, ovary or colon during the years 2000 and 2001, living in Northern Sweden, Gothenburg, Stockholm and Uppsala health regions at the time of death. A diagnosis of cancer at least 14 days before death was required to be included in the study. Overall, 1519 women had a husband at the time of death, 233 of the husbands were diseased at the time of follow-up, 298 were ‡80 years, 62 were not born in the Nordic countries and 19 men were not registered in the Swedish population register or did not have registered telephone number. By these means, we identified 907 husbands eligible for the study and collected data with a postal questionnaire from November 2004 to November 2005. The Regional Ethics Committee of Karolinska Institutet in Stockholm approved the study (reference number 03-411).
questionnaire development
Following in-depth interviews with 10 widowers who had lost a wife to cancer, we formulated questions and tested whether they were understood as intended in additional 10 interviews ('face-to-face validation'). These questions, as well as questions previously developed according to our methods [6] [7] [8] [9] , were included in a study-specific questionnaire. In a preparatory study including 76 subjects, we examined their willingness to answer each question and complete the questionnaire.
measurements
To measure preparedness, we referred to the moment of death and asked ''How prepared were you for your wife's death?''. Those answering circled a number between 1 and 7 on a visual digital scale (VDS), which was anchored by ''Not at all prepared'' and ''Very well prepared''. Possible predictors for preparedness were identified during the in-depth interviews and included in the questionnaire; those concerned, for example, the information and the support received during the disease period and the communication between the man and his wife before death. We asked, ''During the last two weeks of your wife's life, did some one from the health care professionals tell you that your wife did not have long time to live?'' (response categories ''yes'' or ''no'') and ''Did you and your wife talk about your wife's impending death?'' (response categories ''No, never'', ''Yes, once'', ''Yes, a few times'' and ''Yes, several times''). We also included statements like ''The physician informed you that curative treatment had been stopped'' (response categories ''does not apply at all'', ''applies somewhat'', ''applies to large extent'' and ''applies completely'') and asked if the man (during his wife's illness) had thought about how he would manage as a widower in the future (see Table 2 for details).
statistical analysis
We calculated the percentage of husbands in each category of the independent variable (potential predictor variable) for the outcome (having experienced high preparedness at the time of the wife's death). When comparing categories, we first calculated relative risk (RR) as the ratio of the percentages, together with the 95% confidence interval (CI) using the Mantel-Haenszel formula for the variance [10] . Multivariable logistic models were constructed to determine the relative importance of the independent variables in explaining the variation in the outcome, using SAS software [11] . Through forward selection, we assessed independent predictors within each of the nine conceptual categories. The selection criterion for a variable to enter the model was set at 0.05. Those factors proving statistically significant from each of the nine models were fitted into a final model.
results
Of the 907 eligible widowers, 691 (76%) returned the questionnaire. The mean age of the participating widowers was 66 years at the time of the data collection; participants had a similar age distribution as nonparticipants (Table 1) . Nearly half of the widowers completing the questionnaire were involved in a new romantic relationship (married, cohabiting or had a partner). Moreover, 62% had finished some level of education beyond primary school, 23% lived in a city (the rest in rural areas or small or medium-sized towns), 39% were employed and 55% had retired (Table 1) .
Altogether 105 widowers (16%) stated they had a low degree of preparedness (1-2 on VDS) at the time of the wife's death; the corresponding figure for moderate degree of preparedness (3-on VDS) was 192 (28%) and for high degree of preparedness (6-7 on VDS) was 381 (56%). Figure 1 illustrates hypothetical causal pathways for a husband's preparedness for his wife's death to cancer and Table 2 shows the associations between the widowers' high degree of preparedness and potential predictors presented as RRs with CIs. By forward selection procedures of variables within each conceptual category of predictors, nine different logistic regression models were obtained. For high preparedness, independent predictors were (reported with chi-square values and P values) as follows: 2 , 128.25; P < 0.001) and emotional awareness time of the widower (v 2 , 37.05; P < 0.001). Cognition: if the husband had thought about the moment of his wife's future death (v 2 , 37.09; P < 0.001). Behavior: if the couple had arranged economical affairs (v 2 , 21.47; P < 001), if the couple (or the patient) had planned for the funeral (v 2 , 10.10; P = 0.002) and if the husband had participated in his wife's care (v 2 , 15.34; P = 0.002). Avoidance thoughts and behavior: the wife did not want to discuss important things before her death (v 2 , 8.49; P = 0.037), the husband could take in the information that the disease was incurable (v 2 , 96.61; P < 0.001) and if the husband had not avoided thoughts about the wife's future death (v 2 , 11.42; P = 0.010). Wife's disease: the wife's worsening condition made the husband realize that she was dying (v 2 , 86.53; P < 0.001) and the wife stayed at a palliative care unit at some time point during her last 3 months of life (v 2 , 7.09; P = 0.008).
When including all the variables above in a final model, the following factors remained statistically significantly associated with high preparedness (471 of 691 observations analyzed): longer intellectual awareness time of the widower (P < 0.001), the wife's worsening condition made the widower realize that his wife was dying (P = 0.002), the widower could take in the information that his wife's disease could not be cured (P < 0.001), the couple had arranged their economical affairs (P = 0.003), the wife had stayed at a palliative care unit at some point during her last 3 months of life (P = 0.017), health care professionals made it easier for the husband to participate in his wife's care (P = 0.037) and the widower could spend as much time as he wanted with his wife during the last 3 months of her life (P = 0.039).
discussion
When a woman dies of cancer of the breast, ovary or colon, health care-related factors may influence whether her husband is prepared at the moment of her death. Important factors related to health care in this setting are as follows: how long the husband had known that his wife would die of her disease, if he could take in the information that his wife's disease could not be cured, if health care personnel made it easier for the husband to participate in his wife's care, if the wife had stayed at a palliative care unit during her disease period, if the couple had arranged their economical affairs and if the widower could spend as much time as he wanted with his wife during her last 3 months. Many of these factors are reasonably affected by decision making of health care professionals, clarity of information and support from health caregivers during the wife's disease period.
The importance of duration of time that the husband is aware of his wife's impending death (awareness time) was a clear factor in our results, and there is reason to assume that awareness time can be affected in many ways, e.g. by providing information. There is evidence indicating that many husbands miss the opportunity of receiving information; results from a recent study from the same dataset revealed that 41% of the husbands received this information during the last week of the patient's life or not at all [12] . The same study indicated that 85% of the widowers want clear information on the incurable nature of the disease; however, our current findings show that incapability of comprehending the content of such a message may prevent the widower from becoming prepared for his wife's death. Results from studies on 506 widows who lost a husband to cancer and 449 parents who lost a child to cancer showed that receiving information about the terminal nature of the disease was the main protective factor of having had short awareness time. In another study, 25% of a bereaved population reported that health care personnel could have done something more in preparing them for the death of their loved one, and the physicians' lack of communication concerning prognosis and closeness of death was mentioned as one explanation [13] . In another study (a randomized controlled trial), the investigators found that an intervention program for family members of a terminally ill patient, including more information and more time to speak and express emotions, decreased post traumatic stress disorder-related symptoms and symptoms of anxiety and depression 3 months after the patient's death [14] . Why does information increase preparedness? Information on a fatal prognosis can be seen as a necessary prerequisite for the onset of awareness time. Our data indicate that longer awareness time gives increased opportunities for preparing for the death of a loved one (talking together, thinking about the future or making practical arrangements). We found, for example, that those husbands who felt that they had spent as much time as they wanted with their wife during the last 3 months of her life were more likely to report high preparedness. This time spent bedside may provide opportunities for communication. Our data show that the couples' communication, for example about the man's future or past issues, during the disease period may affect the man's Annals of Oncology original article preparedness. A previous study reports that 85% of family members facing the death of a loved one thought it was important to resolve unfinished business before the patient's death [15] . In another study, including 33 family caregivers of terminally ill patients, Hebert et al. [16] found that communication was used as a primary way to manage uncertainty and thereby facilitate preparedness before the loved one's death. Furthermore, in a study of bereaved parents, not having talked to a partner about the child's impending death increased the risk for short intellectual awareness time (RR 1.9, CI 1.0-3.6) [4] . Awareness of the imminent death may also provide opportunities for practical arrangements. Taking care of economical affairs is a simple intervention that may affect preparedness, both for patient and spouse, and deserves attention in future research together with other practical arrangements. The importance of practical actions for preparedness was also seen in a study by Steinhauser et al. [17] ; 94% of the bereaved in the study thought that having finances in order before the death of a loved one was important.
Support from health care plays an important role in the man's preparedness. If health care personnel made participating in care easier for the husband, this increased his preparedness. This finding is supported by an intervention study by Häggmark et al. [18] indicating that increased activation of significant others in care of terminally ill cancer patients reduces psychological symptoms during the first year of bereavement. Furthermore, our results show that men whose wife had stayed at a palliative care unit during her last time of life, which often implies a more family-focused approach or enhanced psychological support, also reported higher preparedness. The data also provide hints that those men who had good access to psychological support during their wife's disease period experienced higher preparedness.
Other factors not confirmed by the final multivariable model may nevertheless be of interest for future interventions, e.g. the husband's thoughts about his wife's future death. Those husbands who had thought about the moment of their wife's impending death during her disease period and those men who had not avoided thoughts about the wife's future death were more likely to report having had high preparedness at the time of her death.
validity
The use of a large population-based cohort of widowers and the participation rate (76%) in our study minimize potential problems of selection and can be seen as the major strength of our study. In addition, our extensive preparatory process and the use of anonymous, self-administered questionnaires decrease the risk of measuring errors. Limitation of the study can be that information about possible predictors for preparedness is collected after death. We are interested in the long-term situation, choosing to follow widowers 4-5 years after the wife's death. Recall-induced problems may certainly exist concerning factors present before the wife's death; we have, however, no data indicating that these vary between preparedness categories to such an extent producing a spurious association between an indicator of preparedness and degree of preparedness. This issue was furthermore addressed in our previous study on bereaved parents and the length of their awareness time before their child's death to cancer, where the results implied that recall-induced problems are minor, if any, even when follow-up is 4-9 years after loss [4] . Due to the shortage of population-based data collections in this field, we believe that doing a retrospective, exploratory study was an important step at this time point to investigate possible health care related predictors of preparedness. We furthermore emphasize the importance of conducting a prospective intervention study to be able to conclude on causal relations.
Generalizability of our findings may be compromised by culture-specific needs of men who have a wife who is terminally ill with cancer. Other factors, not considered here, might influence preparedness in different cultural context. Also, the prevalence of measured predictors in our study, like access to information and the couple's communication about the impending death, may significantly vary across cultures.
To avoid losing information, we grouped variables into conceptual categories and fitted models within each of these. Theoretical reasoning, not data, provides to some degree the basis for the grouping. If the reasoning is erroneous, we may report a factor as influencing preparedness while the RR was confounded by another factor. Controlling for a variable in a causal chain between exposure (e.g. receiving information) and outcome (e.g. preparedness) could increase the risk of losing information on true associations [19] . The choice of variables to include in a specific regression model and the choice of possible confounders among all other possible predictors depend on which causal chains are correct. By fitting a final model, we feel confident that the factors identified are true predictors, while we cannot exclude the possibility to have missed some true predictors due to stringent analyses.
In an extensive literature review from 2006 on preparedness for the death of a loved one and mental health, the authors call for ''empirical guidance on how clinicians can communicate with caregivers to prepare them for the death of their loved one'' [20] . Our results can possibly inspire those who are interested in conducting an intervention study aimed at identifying care-related factors that enhance a future widower's preparedness before his wife's death to cancer. Such interventions from health care professionals may have the potential to decrease a widower's risk for long-term psychological morbidity and increase his well-being and quality of life. references
